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o all whom it may concerm:

Be it known that I, Jou~x . W. LiBBE, a
citizen of the United States, residing at To-
ledo, in the county of Lucas and State of
OhIO have invented a new and useful Im- |
plovement in Trench-Digging Machines, of
which the following is a SDeelﬁeatlon

My invention relates to a trench-digging |

machine, and has for one object to plowde
an efﬁment machine for excavating sewer-
tlenches and the like.

A further object is to provide a machine of
the kind that wiil extend a trench after it, in

pleted to its full depth and width ready for
the laying of the pipe or brickwork; further-
more, to provide a machine of the kind which
may be closely followed up by the brick or
pipe work and having ready means of con-

veying the earth as excavated and refilling

the trench therewith as the sewer-work is ex-
tended therein.

I accomplish these objects by the mechan-
1sm hereinafter deseribed and 1llustrated in
the drawings, in which—

Figure 1 is a plan view of atrench-machine

eonstrueted in accordance withmy invention.

Fig. 2 18 a side elevation of the same. Fig.

5 1s an enlarged side elevation showing the
Scoop 1n operative position in the bottom of

the trench. Fig. 4 is afront view of sheave

hanger and support tor the pivoted track-

section. Fig. o is a side elevation of the end
of the fmmmg, showing the secoop in a dump-
Ing position.
scoop and its truck. Fig. 7 is a top plan

view thereof, showing the expanding bail.

Fig. 818 a mde elevatwn of the driving-gear.

F,m' J 18 a section through the treneh and |

showm oadiagram of br wk and mortarspouts,

and Fw 10 is a like view showing the man-

ner of supporting the spouts from the drag.

In ecarrvying out my invention I employ a

frame1,whichisso mounted upon wheelsasto
be readil y dirigible when propelled by its own

power during “the operation of the machine
or when dmwn by horses to the point of op-
eration. Upon this frame is mounted a
boiler, engines, and hoisting-drums of a suit-
able de’siwn to operate the machine. To the

frame 1 there are also secured trusses 2, which
are disposed vertically upon 0pp051te sides |

Fig. 6 1s a front view of the

[

of the frame, forming bearing 2’ for an oseil-
lating shait 5. Near the rear end of the
frame there is also located a like shaft 4, jour-
naled in bearing 5, mounted upon the top of
the frame.

6 designates a framed structure which is
movably coupled to the frame 1 bylinks 7
and is dragged along the ground upon the
bed-beams 8, ada,pted as runners therefor
when the mdchme 18 advancing.

- Y designates a track, prefembly formed of
an I- beam which is rlo'ldly connected to the

| center of the oscillating shaft 4. This beam
“éxtends rearward f10m the frame 1 and is
adapted to enter the trench in a declined po-
‘sition, and in the trench the beam is curved
1o form a deflected portion 10 at the free end
of the beam, which is supported upon the
shoe 11 by the extension- standard 12. When

the trench is intended for sewer constr uction,
the base of shoe 11 may be made to conform
to the arc of the circle of the sewer- conduit,
and upon being dragged through the trench
the shoe will operate to smooth the ground
by reason of the imposed weight of the I-beam
resting thereon. 13 deswnates a like I-beam,

| whleh is secured to the oselllatmﬂ‘ shaft 3 a,nd'"

1s adapted to form a continuous. track when

alined with the section 9, or the I-beam 14,

6o
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which 18 centrally and pendently suppmted '

in a rearwardly - declined position by the
framed structure 6. 'The beam 13 is ful-
crumed to the shaft 3 to form a lever 15 to

elevate the opposite end to alinement with

the track 14. A reverse movement of the os-
cillating section 13 of the track will bring the
same mto alinement with the decline 9 enter-
ing the trench.

In order to lock the osmllat.mﬂ' beam 13 to
the different inclines, I have provided a
spring-catch 16, adapted to limit the down-

90

ward movement of the section when in aline-

ment with the decline 9 and to automatically
lock 1t to beam 14 when it is swung Vertlcally
into connection therewith. The ca,tch 18 dis-
engaged from the beam 14 by means of a le-
ver 17 suitably secured to the swinging sec-
tion 13 within convenient reach of the op-
erator.

‘The exeavatm-scoop 18 is pendently sup-

ported from the I-beams 9, 13, or 14 and is
carried by a truek, compmsing rear wheels

9

100
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* near the topand front thereof, to tie-the sides-
of the scoop together and furnish a means |
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19 and front wheels 20, coupled together upon:

opposite sidés-of the-web of the: I-beam-by-

means of bars 21. The front wheels are held

upon the bottom flanges of the beam by means |

of a yoke 22, between which is also journaled
a sheave 23, in a position central below the.
beam. The rear wheels are held in position
by the hangers 24, which are secured to the
rear of the scoop, and to the axles 25, and
thereby pivotally support the scoop.

26 designates a bar secured to the scoop,

for attaching thereto the supporting-cable 27.
The tie-bar further operates to provide a
shoulder for engagement with the gravity-

hooks-28, which are disposed upon-the outer:

sides of the yoke22-and are pivotally mount-

ed upon the shaft 29, which carries the sheave-
23. The upper arms 30 of the hooks:23 are:

of a-length to reachthe topof the 1-beams to

adapt -the hooks-to-disengagement with'the
tie=bar -when the vpward-projecting arms:
comre in-contact with a stop 31, secured-to the |
declined beam14,and thereby trip-the scoop: |

The scoop is-provided with a plurality of:V-
shaped teeth-32; which® are fastened to the
cutting edge of the scoop; the bottom of which

is curved toconform to the diameter of ‘thej
sewer-conduit. Inordertoexpand the scoop;

1

|

at-its-‘mouth'to cut a clearance-space 33 of ‘a-

widthtopermit the free entrance of thescoop:

into the trench, 1-have provided-an expan d:

ing-bail, which comprises the lever-arms-54.
and 35, both of which are pivotally connected.
to theinner sidesof the scoop, near the front,

as:shown-in Fig. 6.
36 designates a fulerum-bar-pivotally se-
cured 'to the -arms-34 and 35 a little-in ad-

vance of thescoop: Thefreeendsof thearms:
areconnected by means of chains 37 to aring

33, to which the cable 39 1s attached.

- The operation of ‘the expanding-bail is as-

follows: When-the scoop isin the filling.po~
sition; as-shown- in-Figs. 2 and~ 3, with the
teeth entering the earth, the-resistance en-

countered ‘eauses a strain-upon the working

ecable, which draws the long arms of the le-

50
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vers 34 and 35 inward and presses the sides
of ‘the scoop:outward to-a point,; as-will be-

seen by-dotted lines, Fig. 7. The strain-still

~ continuing upon the cable forees the scoop;

through the earth, filling it as it travelsalong-
the beam 9. After the strain-is off“the-bail
the elasticity of ‘the metal will contract-the

mouth-of the scoop to its- normal curvature;

thus-eutting the trench of a-width to admit

freely the scoop.
40-designates a yoke pendently supported

from’ the shaft 3, and-between the-yoke-arms-
uponthearbor4l are mounted sheaves 42 and-
43, over which the cables 27 and 59 pass to.
their respective drums 44 and 45, upon which®
they are wound. The width of the yoke-is
such that the sheaves-maytravel lengthwise

upon-thearbor4l thefull width'of thedrums:

J

b

shaft 46, and motion is transmitted from the
shaft to the difums by-means of friction-
clutches 47 and 48, which are also mounted
upon the shaft. DBoth of the clutches are
adapted to separate movement upon the shaft
and are operated by hand-levers 49 and 50.

The motion of both drums when running by

oravity may be simultaneously controlled by

“means of frietion band-brakes 51 and 52, op-

erated by a foot-lever 53. Thecable 54,which
is attached to the lever-arm 15 of the oscil-
lating switching-beam 13, is wound upon the
drum 55, which is loosely mounted upon the
intermediate shaft 56, and 57 designates a
friction-clutch operated by hand-lever 53 to

transmit motion from the shaft to the dram-~

55. Upon the same shaft there is also-loosety

mounted a-sprocket-wheel: 59;-with a-clutch -

60 mountedin-juxtaposition-thereto-to trans:=

‘mit motion-from the-shaft-to-thesprocket--

75

8o

wheel. The-cluteh:60:is shifted in-or out of -

engagement with' the sprocket - wheel by~

means of a’hand-lever 61. From thesprocket-
wheel motion is transmitted to a sprocket-

90

wheel 62 by means of ‘a-sprocket-chain--63. N
The wheel 62 is mounted upon a-shatt 04,

which is-attached by its-bearings 65 to-the.
frame 1, and upon both ends of the-shaftare

95

mounted pinions66, of a width to-engage-the -
spur-face 67, formed centrally-upon the-face-
of the rear-driver 68, by -means-of ‘which the
machine is propelled. Themachineis-guid-

ed by the-tongue:69; which is-held in- the-
| ;py{)perfcom'se.-by;-means-‘of stakes 70, driven-

100

into-the ground at intervals ahead-of the'ma= f

chine. The backward -movement of the ma-
chine is prevented by means of blocks-71,

which are suitably supported from the-frame

105

behind ‘the drivers and -dragged along-with:
‘the machine in its forward movement. T'he-

frameof the-machine may be supported-upon

flanged “wheels, if ‘desired; and run-upon-a
track, asenvironment inayrequire;and whieh -

110

may be used without departing from-the spirit -

-__bf theinvention:

The-machine béingv-‘set at the-front end of-

a trench:section previously-prepared-of-the-

desired widthand depth inthe positionshown

| in Fig:” 2,"the-operation- 15-as- follows: The
scoop is allowed to gravitate-down-the-de--

clined beam 9 into the trench-untilit-arrives

upon-the deflected end section10 of-the beam: .
Cables 27'and-39 are slacked, which-permits:

120

the -mouth of 1he seoop-to fall toward thebot=.

tom of the-trench*to -bring the seoop:into po=

sition to enterinto-the earth-to a-depth*ad-

Jjustable by the -standard ‘12. The clutches-

47'and 48 are - now-thrown-into-engagement

-125'

‘with- their  respectivedrums: The- strain-
upon- cable- 39 will operate-to-enlarge-the-

mouth of the scoop by means-of the pressure-
of ‘the-levers-of- the bail, whereby the-scoop--
130

by traveling-up onthe beam will excavate -a

trench to-a-greater widfh'than the seoop;and~
thereby provide- clearance -for the-scoop-to- -

_ freely enter -the trench-when empty. Atter-
The drums are loosely mounted  upon the'l the scoop is filled éable 39 is slacked and the-
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continuous strain of the cable 27 will lift the | such trenches the traveling structure 6 is dis-
mouth of the scoop until the tie-bar engages | connected from the machine and the switch-

with the gravity-hooks. This being aceom-
plished, the scoop is hoisted upon the oscil-
lating switching-beam 13 and is held upon
the beam by stopping movement of the drums
by means of the friction-brakes. The cluteh
57 18 now brought into engagement with the
drum 65, which results in lifting the loaded
switch-beam tfo connection with declined
beam 14 by winding the cable 54 upon the
drum 55. As soon as the spring-catceh locks
the switching-beam to the declined beam 14,
the brakes are released and the scoop gravi-
tates rearward until the trip near the end of
the beam 14 releases the hooks from the tie-
bar and dumps the scoop. After this opera-
tion is accomplished the scoopis drawn back
upon the switching-beam and held thereon by
reason of the brakes stopping movement of
thedrums47and 48. Thespring-cateh is with-
drawn to drop the switch-beam to connection
with the beam 9, after which the brakes are
released to gravitate the scoopinto the trench
and repeat the operation. As will beseenin
the drawings, the angle of the declination of
the switching-beam when elevated and con-
nected to the delivery-track 14 is more acute
than the latter and is adapted to overcome
the inertia of the loaded scoop upon the
switching-beam and give it momentum to
gravitatetoward the end of the declined track
14,
or other obstruction in the path of the scoop
may be readily removed, as nomechanism ob-
structs the trench other than the I-beam 9,
which allows full access for the removal of
theobstruetion without backing the machine.

T'he machine is advanced and steered, as
hereinbefore described, and, as will be seen in
Fig. 2, the framed structure 6 may be made
of a length that the earth excavated may be
delivered at a point behind the advance of

- the completed sewer to refill the trench. The

45
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shoring B in the trench is also readily ar-
ranged and removed, and by reason of the
construction of my mechanism the shoring-
beams may be located close to the declined
beam 9 and prevent caving of the banks at
the point of operation without interfering
therewith. | |

72 designates cross-beams which are se-
cured to the top of the bed-beams 8 and are
adapted to support a conduit 73 for the brick
and a conduit 74 for the mortar, both being
arranged to deliver the material side by side
in the trench within convenient reach of the
masons. One or more sets of conduits may
be carried in like manner, if required, and as
the machine advances the obstrueting shor-
ing-timbers may be removed out of the path
of the conduits and replaced in the rear
thereof.

In extending a trench for water-pipe the
excavated earth must be discharged upon the
side of the trench and remain there until the

pipe-conduit is tested and inspected.  For |

It will also be apparent that the rocks

ing-beam 13 is suitably locked to the trench

declined beam 9 to form a continuous de-

clined track, upon which the scoop-truck may
travel up and down and which travel is con-
trolled in the above-desceribed manner by the
cables 27 and 59. |

75 designates a trip detachably secured to
the switching-beam 13 and is placed in a po-
sition to dump the scoop by disengaging the
hooks from the tie-bar. The trip is curved
to contact with the hooks under their piv-
otal connection to the pin.
its contents into a trough 76, suitably sup-

liver the contents of the scoop to one side of
the trench, as shown in Figs. 1, 2, and 3.
1'he trough may be so secured to the frame 1
as to be readily removable when the machine
18 to be used for filling the trénch after the
progressing sewer-work.

The length of the track-beam 9 is propor-

tioned to the required depth of the trench
and the size of the scoop to its required
width.

the bottom of the sewer the trench will only
have to be rounded out by, handwork at the
points 77, as shown in Figs. 9 and 10.

It is apparent that by setting the wheels of
the frame 1 to move laterally the machine
may be moved along a sloped bank to widen

i a trench by moving the machinethe width of

the scoop after each cut.
Having thus fully described my invention,

I what I claim is—

1. In a trench-digging machine, the combi-
nation with a frame mounted on wheels and
provided with means of self-propulsion, of a
declined track-beam supported by the frame,
and having its lower end deflected by a curve

and adapted to trail horizontally in a trench;

a shoe adapted to support the lower end of
the track-beam; a tripping scoop pendently
mounted and adapted to travel on the track-

beam, and having an expansible mouth pro-
vided with a cutting edge; a bail for the-

scoop, adapted to expand the mouth of the
scoop under the strain of a pull on the bail
sufficient to overcome the cutting resistance

of the scoop; hoisting mechanism mounted

on the frame and connected to the. bail,

By eoﬁforming the bottom of the scoop to

70

75

30

Thescoopdumps

ported from the frame 1 and adapted to de- -

9°

95 '
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105
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S

120

adapted to pull the scoop up the track-beam,

and meaus to trip-and dump the scoop.

2. In a trench-digging machine, a frame
mounted on wheels, a trailing track-beam,
pivotally supported by the rear end of the
frame and declined in a trench, and having
a curved-lower end portion, a tripping scoop
mounted on the trailing track-beam, hoisting

25

mechanism mounted upon the frame, cables

attached to the scoop and connected with the
hoisting mechanism, a shoe adapted to sup-

| port the curved lower end of the track-beam

and adjust the depth of the cut of the scoop,

I30

a trailing structure linked to the rear of the
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frame, pendently supporting a rearwardly-
declined dumping track-beam, vertically-pro-
jecting truases secured to the frame, a switch-
ing track-beam fulcrumed on the trusses and
adapted to switeh the scoop from the trench
track-beam to the dumping track-beam, and
vice versa, means to oscillate the switching-.
beam and connect it with and disconnect it
from either the trench ordumping track, and
means secured to the rear end of the dump--
ing track-beam to trip the scoop, and dump
| pelled vehicle provided with hoisting mech-

the contents into the trench.

3. In a trench-digging machine, a frame
mounted on wheels, hoisting mechanism"
mounted upon the frame, a track-beam sup-
ported by the frame and declined to enter a ?
trench and formed with a carved end portion, -
a tripping scoop pivotally pendent from a car-
rier mounted on the track-beam, cables con-

nected to the hoisting mechanism and secured

to the scoop by an expanding bail, compris-
ing levers pivotally secured to the mouth of
the scoop and fulerumed to a spreading-bar
'to expand the mouth of the scoop under the

strain of the cable, tripping-hooks secured

to the carrier, adapted to engage the scoop,
‘and a trip secured to the track-beam, adapted

to trip the scoop by disengaging the hooks.
4. Tn a trench-digging machine, the combi-
nation of a scoop comprising a wheeled car-

rier mounted on a track, a scoop pendently

pivoted from the rear of the carrier, a yoke
pendently supporting the front of the carrier,

an axle secured to the yoke, having a sheave

mounted thereon, a tie-bar secured to the
scoop, tripping-hooks pivotally mounted on

the yoke-axle, adapted to engage the tie-bar

to support the scoop, a bail comprising lever-

677,522

arms pivotally secured to the sides of the

scoop, a spreader adapted to fulecrum the le-

ver-arms, links connected to the free ends of

the arms and to a cable, adapted to contract
the free arms of the levers and expand the
mouth of the scoop, and a cable rove over
the yoke-sheave, secured fo the tie-bar at
one end and to the hoisting mechanism at
the other, adapted to hoist the mouth of the
scoop to engagement with the trip-hooks.

5. In a trench-digging machine, a self-pro-

40

45

50

anism, a declined track extending into a -

trench and supported from the rear of the
vehicle, an overhead-supported track trailed

by the vehicle, a tripping scoop adapted to

travel along the tracks in a pendent position,
cable connections from the scoop to the hoist-
ing mechanism, an oscillating track ful-

55

crumed above the vehicle, adapted to switch

the scoop from one track to the other, and
means to oscillate the switching-irack.

6. The combination, in a trench-digging
machine, of an elastic metal scoop, U-shaped
in cross-section, and provided with a eutting
edge at its mouth, with a bail, pivoted to the
upturned sides of the scoop and adapted to
spread the mouth of the scoop and increase
the width of its cut, when the scoop isdrawn
through earth by the bail. |

In witness whereof I have hereunto sub-

seribed my hand this 2d day of February,
A. D. 1901. | ~ |
JOHN H. W. LIBBE.
Witnesses:

TRVING K. MACOMBER,
HERMAN II. MARTIN.
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